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(57) Abstract: COPYRIGHT: (C)1998,JPO 

PROBLEM TO BE SOLVED: To discriminate and detect 
a micro-defect from the fine structure portion of a 
pattern by applying oblique illuminations to a major 
straight line group constituting the pattern of a 
substrate of a semiconductor wafer from the same 
direction and orthogonal directions, and shielding and 
processing the generated scattered light from the 
pattern v\rtth space filters. 

SOLUTION: In the detection of a micro-defect such as a 
foreign matter stuck on the surface of a substrate, 
oblique illuminations 105a, 105b, 106a, 106b different 
in wavelength are applied to an inspection object 6 in 
parallel with or orthogonally to the sti-aight line 
portions of a pattern 80 from four orthogonal 
directions. The scattered light is branched and 
separated by a wavelength separating prism 42, and the 
scattered portions from the edges of the pattern 80 are 
shielded by space filters 44, 444 and received by CCD 
sensors 51, 551. The obtained signals are bipotarized by 
bipolarization judging circuits 52, 552 with a 
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[ 0 0 2 2 1 li^l 4 ( b ) ( c ) {i. ^n'-^H-rOfl7)^^7f;^3 



0. 2 5jum-C\ Wmm^%'ji 

1$^ittl;f^(v)^7^^L/t^7:7X^b5o ip-^^ 114 (b) 
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t7>»[*l3fflfig^5)^ (»/h'^fha5^) 10 3f^. [13 (a) 

{d^-r^-a^^g oit[Hisa$ii:)t#^^-efe^o ii4 (b) 
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[0 0 2 5 ] [^5tS^tl^i^Bj^1-57hi^(:OlK|T% (a) 

t^7-ikiW\MmXh^Do mS (a) iC7j^1-l 0 7 a^^/^ 
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60i& E ^ m -4^ 5 t> ^ t X :J3 (Dmi%^£ :7 
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m'^^h\^^^xmmi Q(DM%m^^^-ys o_hco 
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fi. *it'(^:^^gi#/6^^/E^|i^i 8{^j:^±ffi(cli;£L 
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v-li y K'J ;/j/vu>'X'2 2 4 t . U V KU :^7/wuyX 



2 2Ax%hh.^it%^mm^^m^±^\m%^'±h 

zi^) ;^-^vy:K2 2 5:JoJ:U?*7tt/>^*2 2 6 i:;0^b 
*d\ i$}^^>pJ-^ti6t7^^^^-vB{::>ft-r§AMft(^ (9 
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mm^&2 7 10-2 7 1 7{c:B?.M-r'57t:^^^1~[ll-Cfo 

0 5 baf4:#fSf^^2 0ir.j:i9B^W*ti^*S. i06 
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i^^^^v>'X4 1 i^jttij^w>'X4 1 t/^^fSffefeSfi- 

-S^)4 3, 7>f'-/t-KUvX4 3{rJ:t9a7t^tT.7t3t* 



^^t/6c;S®;0^b?g^U/tM)t ([HltJf)t^3^W 

m2(nmiimM-^'^s 3o\L^^xwi.^m^nm^ 

4, 4 4 4, ^3J:r/^f^W>^X4 5, 4 5 5^S-r, ^ 

lt^^fe4^6±iDjtSmif 1 5;0\ j^tti^ (cCDir:/ 
1J-) 5 u 5 5 l±|::^g^$ti5o y^-z^KU-yxM 

3\t.n^Vl/XA l±£0±;b^C0^w'^{i:ffi4 6(D^^^fe1 
7^yl^^4 4, 4 4 4^KgL/cfiLEtC|gf&'r5o 

^lco#4;^ra§^^2, 2 0{cJ:oXSct^g>fm%i6 
co^tS;^^6lg^L/cmSL3t ([nlfffTt'b-Q tf) %2(D 
f4*ffifi^3, 3 0lCJ:oX^tt^>ct^fei6c7)^®;6^b 

ii^±u/cm7t ([Hiiff^i::^)-^^^) b\z.mm~^(i^^. ± 

^'i^4 2<7:){uMi->'^-7^:^-^^fit-C2 

2, 2 O:fcJ;U^^2c7?#4^f}S0^^3, SO(D^^{C^^ 
[0 0 3 5] ^Z^-e, fiS<^^>tt*t/6fiSffi7 9±fC 
8 4 (1 0 2, 1 0 3) (Dmcmi SKyfii^^oKM'^ 

2 ^^^-r-sr <b(-4ao ^ic7)#4:^Be.^S 
2, 2 o:ioJ:T/^2£D#4*R^^P>^^3, 3 0O#^t:ii:o 

TfjStt^in.fcTtJ^l 0 5 a. I05b, I06a, 10 
6 b©^^}Cj;oT[l 1 3EC^-rii?S'(^^::^>^coa[||g|5 

mmyth^tj^) 13 1^, i^ai*;^^4^^y-yai^ 

m®{^:^ilLfc:^r^l7^/^^4 4, 4 4 4i;iJ:orii^ 

i^m (ccDir^i^) 5 1, 5 5 1 -e^Tttri^m-ra 
(1 0 2, 1 0 3) f)^h(omiyti^^^'x\t. ±m^w] 

y^ju^4 4. 4 4 4Xi^ii7t$ti-f{-iii§L-C^ai§§ 

(CCD-tyf) 5 1, 5 5 ir-STtLXl^tli^tiar 
0 60ai:yi/8l, 8 2, s A^^h^^t^miTrytojKt^ 

^o^X't^c ) o i^t^L. mm^Mytitxn\^\ mm^o 

WM^Wi^:>ni^ccv-tyt (t^til^) 5 1, 5 5 IX 

[0 0 3 61 US {Cijki-m^^m^ 5 ft, 5 1 , 

5 5 1 (Dmti^m^ir^'yjL-y'^ y^/^iEm^ 1 1 
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3 . i23t. 4 mmimiB}^ 114. 124^, 2m 

mi'j^lBV^ 5 2. 552 ^Mm\B\'^ 5 7 <t , :/n :y 
^^jI}i[ElS-&5 8 . 5 5 8 ^. ^ P =3>t:\'i-^ 5 4 
t. ^ir<^^5 5 tf)^hm}t'^n6. fefedi^S U 5 5 

Wt^ (^--f-gfJ^) 8 2;0^blS^LT?^rMl:7^/i.^4 

4, 4 4 4'^iiiit5m*;l 3 5J:<9t.. ^-^^7 0/5^ 

<4^5fei5^. 1-$ttl^5i. 5 5 i£0Ui:^fc;^i:<4^^a 

;5^0. 3-0. 6 /z mfMa(?:»W[ntiita55> (Wh^itU 
^) S 4:^^bm^^LX^my^/i-^ 4 4. 44 4^iii§ 
-f-^Ml^i S 0. 2 5 ixmm^(Dmm7 O^^b 

<}^fii^5i, 5 5 1 lc-^^kx:^lftli^ts?-^ffiv^ti 

[0 0 3 7] i/..."T=V V^^'MlElEiSS 113, 1 2 3 
XUAWl^MUlBlf^ 114, I 2 4 tCOl/^Tf^miir 
a. 2fIfbt-IJ/ir[Hlff^5 2. 5 5 2(i, 1*ai*lj^c7)7ti^)60 

tifelfi^s 1. 5 5 1 ;i>f>6oai;/j;^\ [^6{^ 
^-r J: ')(r^k^/E^^i/cr^fi:Th 3i^±,t/^ofciS^{;:. 
!i^3ai!u-</u "1" . fc'S>v>fiiiilli/-</i- "1" t^U^\& 

i^pbnbn^m5 (d) ic^.'rai;^{t^(-^uxwis 

T h 3T:-2fifb1^'5r i:{rJ;o-C. 0. 2^0. 3 /i m 

(Dmm^oMtvAS 4 (1 0 2, 1 0 3) 

X\ 2f[IfM/H[E]£^5 2. 5 5 2(;0#^{C:foV^T. f^M 

f)^bWM^^^o\tm\m^M'^wt. m^mmm^ 

tx\ \t\^^Mzmmm<D^m(D±^^%(Dm'&. 
xi^ -|-^J (o /t m:^2 il f b 60 r^ffi c/; ^ ij /c ^6 "C 

li^:^B[nlS&5 7t^. 2mmmW^5 2-^X.Xf5 
5 2;^^^^C0 2o60f^^.,'±l;/:i60|ri^©-5^<7)-T:'fc'9. -^CO 

te^a-l:V^lC^Cf^ 2 0(Df:^:/TH8J;[)(£^ 10 5a, 1 

0 5 b : 1 0 6 a . 10 6b 0^^ ^XZ.^-^X^kWMW^ 
m^i)^bW^.\^X^-M^y A ^"^^ 4 4 ; 4 4 4 L 
-Ctifei*,^;^5 1 ; 5 5 l(D'^^\Z.^r>X'^i^^t\.X2mt 
WaE[hIS|5 2:5 5 2 T 2 fitft:^ tl/'ci^^.U^/^ 



aS5)^JOf^^/5^Il3 (a) {C^-t-^^^lil4 (a) XZ.TT-'f 

(r>Pi%\Z.m%-^^<. 0. 2--0, 3 m^/tcD«^/h^1^ 

/N^-:/8 0£D0. 2-1. 2 
35^8 4 (1 0 2, 1 0 3) ;!i^^#^3iJL-Cj*l±i"r^^^ 
ir^X^^^t^^^l^o gp^. i^^ffll«]SS5 7(O[li;^);05 

0, 2-0. Z ixmW&(DW.^VW^t^bf^^'KimW^ 
[0 0 3 8] '^<>^IMK5 8. 5 5 8 , <i|ai*£ 

^hW^Xh^t^. :Lh.\zM\^X\>Wm'^o V 
^p^iVbV — ^ 5 4fj:, -fny^^M^^^^. 5 
5 8 J: o -c^^ ^ tifcMm^^^lfti- a 7« ^ y L . 

^rii^=^v>j^^i^5 1 , 5 5 icD^^J^l^^t^^i^4^t:o 

5 1, 5 5 l(D|^t±i[±i:/^jS^^Pl&7==^-^? t LTlSttt. 

M^tmyv:^4 1 c;:>[igi^A»$-ti:r5>iStg^f&"*6T^ 
(^m^5i, 5 5 1 icioti-6^il^{cJ:o1$tiii^5c^ 
{cov^xlf^P^-r^c i^P^j. Wo 1 ft^, ")t^c;)J®S 

«pp95o-97i fi}:(Dxm^^'^\^. 'm^fmi' 
\mfvmAt-bo^mL%\t-^^mvin^'^^h^f^^ 

nmvy:^4\(r)WiU%. (NA) ;^^/^^v^t, 'm^%^ 

■h^b(D'mL%^x^^i)^^'onmvv'^4 i mM^x^ 

^ ^mm-^W&o:>Mmt'^>Z^^Xh^:L h 

[0 0 3 9] imh\.(omm^(j:>m.^\t-^< . m^x^nm 

t^ffi^/^Rga;^^ 1 9 0 8^{^G u s t a v M i e 

fi. SW. ffltff. Pi^te-t L-C[HltfftV^ofc>^nir7i(7)m 

a)t?*S^lIl 7i^^^i^ m 7tt. Mi efcSLcO^fffi 
fi^. Sffi±(cf^-* t fc^5^(D®-^i-'^?F^ L/C t>(7)T\ 

m 1 7 (Ot:1-J: 9 mf\%(^%mM.^ : ;L ^fflV^fcM 
2^7ct!C7i d/';i;i^^o;^oti^^4 cfc^/h^^^MiiE. BP^X = 
5 5 0 nmOOH#d = 0. 7 \i m^'O fh^f^W^\^^^^X 
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^ 5 4- ti*- ^ o X msL-r 5 c ^ i c ^ . 

<t J: 19 l^m^t^^^ 4 {C:}otteM^ 1x^X4 1 CON A ^ 

[0 0 4 0] 1^1 1. 5 iat. mm^MM^j mntu^i^ 

JV) 6 \i(r)mj) 7 0 (C^J- LX l/"- f 2 2 2 1 

(105a, 105b. 106a, 106 b) ^ffoTt 

3^ 2 2 2 2 . l^lHl&f7t2 2 2 3, $ 

0 /ct-tWxT 2 &|Hltff^ 0 ^[llSf3t 2 

2 2 2 2 2 2 1 co:ESM)tXfo *9 . 

<ta:i1-5r :irxe(i, [HiST)tto^^^^d) 

. s i n e - A x^i?) ibH^. ( doji. -^^wimm 

^4^NA^. M-t)*#c0J^LV^7c d/l = 4c;a®^(co 

V^X^R^;^. 

7t • d/X = 4 

d/;L= 1.2 7 

A/d = 0. 7 9 

d = 0. 6 (A/NA) 

^-x\ df^i^,4:i-r-<#a^/h^-if^(^^^m. xmm 

%oy^''^. NAI'itlP^Xfc^o ^fcl^ai)t^l^4c7:)N 

A'^ (i(i) x^^ii!§/c-rJ:^{^f^£x^4v>*^^. nsjjl 

s^{^7r:i-j: ') fm^\^w^^^um-^'^'^xh^t\^im 

iS4%;t>/^^Az:oXv^^o fc/cL. m\) ^^{-^b^tt^ 

i^sti. 0. 6 ^v^9-l^^^i5lf*s^»m-r^^^^^7^^ii:^^ 

0. 2 4--0, % (Om^Xt^^\^'^'^t 

[0 0 4 4] ^(im^\c^^^x. i^T(-E^pj^i"*'2>. mi 

d- (0. 6/(v^3-/'6)) 
= (0. 2 4-0. 3 5) ' 



s i n e = A/d 

0 - s i n^l (0. 7 9) 

= 5 2^ hf^^o 

[0 0 4 1 ] ^tit^. lHirr^(7)fNlR^;;^^S;^X5 2" fc^e 

-srt^^efeL. t^ox. 5 2° a±offlp^>g-^^)t 

m)t^^4co>*£t^vyX4 l^ffiV^Hf^. S<SXt>l»C 

[0 0 4 2] mi 6}C:feV^X. NA = s i n (0/2) 
(n ximomx^. '^%X\tn^\) X^^%^%A 
(DM^^y^^ 1 (DNAit^ibbti. N A= 1 • s i n 
(52" /2) =0.44<t^^'5o ^oX. a^aO.44 

J:fr5;k:§/j:NA^t> <^Wili^yt^W^ b com 

gL)t^MiiL.4X(^fflX§^o ZiDm-^. NA;^^;^^V^ 
mitail^^^S;a^X^ , ^ y -ftMco^ifecol^aitc 
t)tlS^;0^'fi< ^'c^^o i^tCNA^O. 4 4^liS/c$/^V^:^ 
^X^3NA=0. 4miS4^e?f:±\ Illtff)t(-fe5Sitf7^*S 

^Fn±nm^(D^m\t'^mxh^o 

NA^o. 5 J:'9:i^^ <-r5tmxai-^§^*tcJ:oX 

/ ->8o:/)^h oMiiyt-^mmyt^^f^ 4 am lx l 
[0 0 4 3] ^{^i^-y-^iiS(7)-^^oi^uii^ov>xai 

(Di^mm:^--E^^Xh^a ^<Dfz^^ I^fil7t^^4(c:^3tt 

(o mi) ^tcj;^, sm^n^o 
mi) 

^b/t^^^^Ei-ft^iiiiixvT^^tL^Mit^^o^b^^-r^M 
.^Mx\ m^^mmmm^^t^^x^^x^fz^ :l 

L<^i^<t^;0^ffi:SL7tXtT:l9tiXi/^^gg^X&^. ) ^ 
LX. ^coit'«±. mi 7i;^ffilBl:tX%^i^3fg-6fS. 
t^^oXaflXt^/'3-^6fg^/^5o Cico^-g^, ±E 

mi) mz-Tr^-t m2) ^ommt^j:^. 5tco 
'Mm'i^^^m.mx^^o 

• (A/NA) 

(A/NA) (^2) 
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1. 5/jm (5 : L Sg/hfe^-WiJ^, '::7^^n±T0. 3 
Mm. rtlfi. 6 4MDRAMft^) (^y^^n^O, An 

(2 5 6MDRAM4lii=^) 60S-^*>JO. 2 5 m mX^fe 

[0 0 4 5 ] t^^oT. ^0. 2 5 mCO^/MJt)^. 5fe 
*i6 lb tlThN A - 0 . 5 (Ot^m^t^^ 4 T't^ 
A = d * NA/(0. 3 
013 (a) \C\t. l^^^^/W-C^^^lt^^tt^tie^^I^ 
L'Cl^5o ^IP^. 3P>^Sffi7 9±{CJi. E.^^^>8 1 t 
^"■^-ai5>8 2^J:t>'^/h^fbg[S5->8 4;0^b*5t5[»> 
iggP^ ^ (7)^ :y ^^-f 5 ^ - V 8 0 ^^'ff^;^ ^ 5o 

X\ :^mM{^i^^^Xlt, 0. 25--0. 3/im^St7){g: 

1 vM'jti-^it. m 1 8 f^^-mffi 7 9 ±co^-^^-y 8 

0 ^f^^UyH(in/]yr;2 (^fctlM;fj,™?^2 2. 3. 3 3(0 

i(;oy'^ijai^i^rHi±-e[^i 9 (a) ic^txoiam 
0° 4 5' . 9 0^= (7)^}^y<^-y{cmhnx\^^x. m 

13 (a) tC^-^^J; ') {^4 5° ^oJ:t>'9 0* (D^^i^ — y 
;^)^^bCOlHirr)t 1 3 3. I3 4ti. n¥JJ^y^^4 Kom^c 

7 o^^h<^)mi'yt\t. mi 9 (c) tc:^'^j:^fc::7-y 

y^^;V^4 4. 4 4 4^SSMt. 1)13 (a) iCTf;-^/^ 

5J) 8 i??)^£b6';iH{tff7\li 3 i^ii)t-f 5C^(cJ:t9. it 

ai«:5 5 1.. 5 5 1 (i«t/J^ift^ 7 0 =^^^^"^8 0 cOitIS 
tiJ ^> 8 1 /J ^ o #5]U L T 1^ I'iS t- 5 C -C' ^ 5 o 

4 - 0 . 6 llJiir-^-^ c <t J: o xBi N A^lim LX f» 
/J^i|ifei7 0-/)^b(O'miytXh^^Wyt^XM^L}ib. L 
-( 4 4,4 4 4XvN'i^'->'8 0(yMB'l^ii 

Tf^/Jvi^-4^7 o^y-^-^-ys ocomm^j^s 1 7;)^b#?j(J 

#!f3iia:» 8 2. 8 4 /j^ oM^imt. iK^'Ji^oy^m y 4 

yu^ 4 4. 4 4 4'ei'l+5>^^^i')tL#-n7'=^t,^^ -^rx. 

[113 (b) fC7^"rj;9f-> CCDiry1^5l. 55 1 
cO-OCOil5^1^{C-/A^{C^|^(0»«ita5^8 2. 8 4 



lil-r^fi^i;!!'!. ±tS(ic2)^<^^?l^L/'::^tO (15:3) 

X = 5 2 0 n 

m-3 6 0 nmcfctQ ^M<1-5i£^g?;0^^b5o Sp-^^ ^1 

tof4^BSP>^;K^?))M2 u 2 0 1 :}o 2 cQf4;&P^ 

?^c;0^a^.3 1. 3 0 Ui, A== 5 2 0 nm'-S 6 0 nm 

24) (15:3) 

5 1, 5 5 i;0^§:)t1~^M^^^ ^-^^^ ^8 Oco^/h^- 
ffi (l/f'^;^^C:fo^V^-C6 4 MD R AMffi^cot^^i^lil^l 
1. 5/zm, 2 5 eMDRAMtS^cT^iJ'g'tCli^^l. 0 
Mm) {C^]-/j;-r§J:'5{^'K1*S>^^if^6_hX(^^^T2 
X2Mm--0. 8X0. 8 M mSSd^Xi^^^filfgibL 
X. ^^'i&'-VS OcO«Saifflf}gg(i5>8 2. 8 4;5^b<^S6:SL 

1. 5 5 1 (^liilg^-^'i;^^. 0'(]x.tl*l 3 X 1 3 M mXfe^ 

|^t^S^^tl6±X(Z)mg:X2 X 2 Mm- 
0. 8X0. 8 m mm^\'C%XW^%%mY.'^'^^\^\^. 

^1t^% 4 c^ri:;k:fS*^ 7 fg^- 1 6 m-flig ici^^ ^Ltt- 
V-thS 1, 5 5 l(^«^-f£-ti. |S^S>fJ-^fe/6 0/^^ 

-vs 0(7)W^nts^ita5^>8 2. 8 4;^^f>cD^^^^+5>^- 
/^$<x^^^Ixfe^^t^ ^f^iC;^^<Xt). /h$<X 

ScOAt^Xfc^f^, CCDirVf* (Itm^) 5 1. 5 
5 1 09 1 M^tcfi 1 ocoW«ita55>;)^^tog5:a3tco<59^ 

tD^/h^^^U. 0MmgS(^2 5 6MDRAMfflU^ 
^7^Xni. 0. 8--1. 5Mma^gtoiii^^-fe:d^M^L 
V\ -<0#^^ CCD-trV-f-S 1 , 5 5 1 cOM^^ffi^ 
3X1 3 Mmt L/ct$1«{±ijt^?S4<0ffi:^fS 
*^9fS-l efgflffitCL. CCD-feVi^5 1, 55 1 

d^^-Km-^ 5 fs- 9 mms.\^^^ ^ t t^^)m}if^^o 
[0 0 4 7] ^iK\zM 8 \z.^^'^~'mkomm\z.^\^x(n{m 

(COV^X. Mm^j^-r^o 1112 0 (a) {CJi. 

f^o(D^-^%^Mm^^Mmuw-ikw?^^ 2^^ 

112 0 (b) \C\%^ %mMWMW:if^2^Wm^\^ 
^L/c^tOXfc5o SP^. 112 0 (b) 
i^-y 8 O0^3--fgl5^tC?]?i^£$nfcWtf?i§gl^^8 2 

ii^W/^^i^s 2 ox^^^^c$i^Xv^^;t^^). 

y - y ni^^^f5i_hxj£;6>5fSf^J;^^fo t) . ^i\y A^^^ 4 
4 , 4 4 4 (^^ ^3 h if^x^-f^ [119 

(b) (c^T^-TJ: 9{-4^5„ rc»fci6. -oco|^mSg5 i 
^7'::ti 5 5 1 (^SS5c(?5 ^-^"^ 8 2 ;0^^(D[E|Jf3t?ii^A 
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Lx. nmLyttifs^. m&i'MMmyje±(Dmmmi 

Tt^ai^tf 5 1. 5 5 1 J; 0 L. ISiiHt^ 

5 1. 5 5 1 (D^ihtmWdt'4'W^4oy^,mim^mm'' 

1 5 ^iiiMO^H^ i&l:^\^2X 2 ^m^O. 8X0. 8 

- >' 8 0 f/;?gi(t7^f;^^Pirf^-gi55^ 8 2 b(Dmtfr^t-/)m 
|±i^5 1,5 5 li^f^ff#^^AWLJ'^^/^cJ:9^-Lrv^^, 

-ai8 2 tcD^^^'fefeai;^^^-|-^X^fc'9. ttc. LS\(D 

1^ m-r 5 r ^ 7)^-® ii L < 4^ o -c < 6 □ 
[0 0 4 9] '^::r\ mmLfcm-4^WMxmmLfzXo 

t/¥igJr)5>8 4 '^^"f ^/^^-y(c:>c-J-LTti. 0, 2- 

msiZ7T^tWm^^^''^^ nJ^Bm^.2^ 2 0 
^^}:b'SP/]^3. 3 OtO^^^^J^b 520nm'-360 

^^^fy [l^.fl 105a, 105bt IWRSBJ^ 10 6a, 10 

6bt^. 7 9 nmmmm^i^ s 2 , s 4 :^3^o? 
m^i^MMi^c, {-MLxwimm 1 5 (D±ms{zw-Mt'^ 

Xi^4 2 {Cj:o-C, #4*'Bfi§^ 1 0 5 a , 1 0 5 b d 

^'6mi^tmi'jmmi oe a, i 0 6h{zx^mn.yt 
t i^im'Am'^nx^^cDm i isxxim 2 (o^tmc-^^ 

1 0 5 ci. LOS h{c^^'Mi^to:>^/<^ — y8 oc/;^ 

'm'/r}) s i7>bm':ki'6m^i-jt (mnm tm^t^n 
X. ^.I'^y '<y^^ 4 4 ^mi§Ltzmiyt im^myji 0 



355)^8 2, S 4f)^b(Dmiiyttf)^bfj:^o ) ^^CCDH 

^mmi^^^x^yt^nxm^-m^bti^o ^(Dm^. 
mnM-m-jmrn 1 0 5 a {z.^bmmttn::}^mm 1 

0 5 b{^:<J:^mSL)t^;^\ fll5 (d) (c.^'T.]: 5 i-^n^ 
bnxccD^y-^d i(D^m^{^^yt^n^:it{ct^ 

[0 0 5 0] i^:^^2(Dytmc:^\^^xy-v:^m^mK 
f&m^tifz^my-^/i^^ 4 4 4{cx^. m:^-mm i o e 

'^my^^^^ 4 4 4^iiiiLfcts:SL3^ m/\s^9^7 ot^ 

^■>8 2, 8 4i)^b(Omi%tf)>bfi:^o ) ;6^CCDir> 
f-5 5 1 CCDir:/f-5 5 1 

(D^nm\z^r>x^%^^xm^^m^b^^o -c^^ 

t@>t=l-I^ir^#4*II^.PJ^ 1 0 6 a \Z.^hWmthmi5m 

miOQh\z,^:bWCU.%hi)K ms (d) \z.fr^'t^o\z. 
m^bf\.xccu^-y^ ^ \o:i^nm\^^%^fi^^t 
f;:45o ^sItl^occD^?:/-t^5 1 , 5 5 i {^^Bv^rt*, 

»#?3gg[5^8 4(7)fi:^W;6^1i^J0. 7MmJ^±{c:4or 
^, r(7:)&J[W?|^gf5^>8 4;i^b^^-r5Sic5t)tcoffi^^ 

,tit)0. 2-0. 8 iimt^bm^'t^mLit(OW!,t}tOm 
') {c, #4^7!S0J! 10 7b j:^v^^->'coiaMSfjtS(5^^ 

1 0 4t^b%^'r^^miit(DX^ ^tK m^mm i o i 

a j: ^/^^-^cDawrjt^:^ 1 0 4 ;?)^b^^fei-5» 
Sbtc?:>;^^$(^*5j;^ 1/2- 1/4{C4^;0:^P>T^$> 

[0 0 5 1 ]^LX, 2mtn'&m^B2\Zi^h^X. C 

io^l!i^?i^6#6ti5ffi^{->fl't-r. IS: 
S^nfcMTh 3(c:J:o-C2fgfbftf*{r'^m'f^o 2 
faM^lH]SJ&5 5 2^C:^oV^'Ct), CCDirVf-5 5 

8\cx^x2mm^\^^m'^o -^{z.^Ammm^i 

fC:}oV^r, 2fifM^lHlSS5 2:^oJ:z75 5 2;0^b602o 

<DmM^t^(Dm^h^:i}i\:i^r>X. 0. 2-0. 3// 

0. 2-0. 3/iinSS^~CC0»/>^tH-OV^T«*ffifl| 

(Jm^\^. 112 (CI 10 bt:7r;-ti:9tc»p«^itgri5>8 

4\zt^L.xuniiM^bi^ijmm (ns (a) ^;:4b^v^r 

ttl 0 6 a , !gl4 (a) {C^oV^Tt^ 1 0 5 a) 
.ttltf^igg|55> 8 4f}-b (f^mi%<ommt^s 10 9a -C^t* 

J:9(::o. 2-0. 3 ^ mgS(75«S/J-M^^>blS^-f 5 
SS:i!i3t(^5!lilSJ:'i)®;t5Ci/^Sfc5^^ 1 1 0 a -C^f-T 
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(da (a) IZ^h^Xm 0 5 sl, [114 (a) ^C:^3^/^X 

1 0 6 a ) fci; ^SM«Sigai5-> 8 4 7)^f>c;>{|5:a7tc7;at 

JK7^\ 1 0 9 a -C^^-f J: '){C0. 2--0. S/zm^/S^ 

(Oa=L5:i-6i^4;^',tt^lPj1{cJ:6 0. 2-0. 3 umW£^X 

[0 0 5 2] 2fift-r^JSlHl^5 2, 5 5 2c/>'&-^{C^5V^ 

^ hti'6\t im ^ ^ ^ 5 ^ {m^-f 

[0 0 5 3 ] -v^ n n vt:"--x — ^ 5 4 ft. :y 

{isft^. ^S'^-cf^^v^i^tutss 1,551 m^^\z, 
^^mkim^ 1.551 (D^\^\^im^^m-f- 

mii2^X 3 (CO V ^'CMf^l4^7 If.PJI 2 0 :Jo J; 

t>^3 0 Lfz^K m s ^xx^m 4 xm. 

[0 0 5 4] m:i. ^^mim^mommcojimi^^^^ 
xm2 2^^m^xtmi-'^^o m2 2{cir^'rmm^^^' 
$Vymm'^^ 2 t^vmmw^ 2 0 tm>jmm'^^ 3 ^#4 

Ivimi'M S 0 i:c?^#^;0^6 5 2 0 n m-- 3 Q 0 nmX'O 

10 5a tMJjmm 105b <h#4:^rffip^ i o 6 a tmj-j 

mm 1 0 6 b t^\K^i''^4jjm^h. mmi 9±(cy^ 

MiVfiirt^)^-) 8 2. 8 4 *5 J: XfiEl&^^A SKD^^y i^^^ 



f4*^,Rap^ 10 5a. 105b {zx^mn.^tm:^mm i 
06 a. 1 0 6 b{^j:5m3t^f^^«5»^tirmi 
:i^XXfm2(Ditm^^^xmt^::t{cts:^o -1i%\<n 

4 4 1:^:19. I4;^ffip>gi 0 5 a. 1 0 5 b{;ij:5Sfca* 

x^ni5^^^\^fzMM%^) %\i)^h%^^^mu% 

/^^iiTfe^ti-C. ^P«17^/V^4 4^iiiiLfc 
ftS:5i)t »4/MI%i7 O;0^^)^Dt5:a^i/^V-^-8 0(^rn 
:yv^{C*ot-j-§Wfl»iggf^^8 2. 8 4;i-bOm7t<!r7^^ 

ib45o ) ;5^^^"7^7-4 6irJ;o-rf>iHJc^n. #4;^ 

JtPlPi] 10 5a {;J:5m^t;^^^^-S^Mii-f]7^/V^ 4 7 a 

{::^oT^>@f^^tiTCCDiry^i-5 i a(0#li^±{c^ 
i^^S^ti^r. ccDir^-f-5 1 a c^^iii^-{cJ:or§7t^ 
f4;^ll0j^ 1 0 5 \>\z.Ly^mL%i)^W. 
WMmy A^^^ 4 7 bi::J:o-c5>^^nxccD-fe:/ 
1^5 1 b(7:)#ri«±i-^ft^ti-c. ccD-tr>'-y-5 i b 

^. CCD-fey-i^S 1 a<D^lliP^;6^£btmi6 (b) i^Tj^ 
■rft-^;5^#bti. CCDir:/f-5 1 bc7>#jl^;i^bM 
6 (d) {^^i^-rfl-^;^^#^;h.^r ^{::4^o 

[0 0 5 5] msm2or±%\^^\^^xy-')^mm\^ 
mw^Mzj^f^y A A A A\zx^ , \ oe 

^UW^ m^1j^\zM\^X-^^-)i^\^^\^fzMM% 

^r«l7^/^^4 4 4^iiiiLfct5:5L7fe (m/h^i^7 0;5^ 

^8 2. 8 4;0^^c7)m7ti/6^??4^o ) ir^^^-y 
"4 4 6i^j:o-r5>iiS$tv. #4*^.0j^l 0 6a icj;^^ 
SL)t;i^ffi:^5>llffl7^/u^4 4 7 a(::J:o-r5>3i^tiT 

CCDir>^-!^5 5 1 a cO#[l^_bt^|£ife^tiT. CCD 
1r>-^^5 5 1 a cO#lj^(cj;oX§7t^tiXft^^^ll'ib 
i^lim^ 1 0 6 bt::i;^tE:SL7t;^^iS-S^gSffl7^/> 

^ 4 4 7 b(c:J:or5>f?S^tl'CCCDiry-y-5 5 1 b C7) 

#il*±{c|^fl^^tL-c. ccD-fey+/5 5 1 b(D#ii^ 
(-J:oTS7t$tirffi^7)n#(bH5o rco^^^. CCD 

-try-^5 5 1 a00#ll^/?)^^tll^6 (c) (^^-rif-^/^^ 
CCD-feVf-5 5 1 bco#®^;0^fb(il2]6 
(e) (CTj^-rfl^^^^f^ti^r i:(c:45. MtLcoccD 
-fe>'i^5 1a. 51b. 551a. 55 1btl:}oV^X 
t). ^MSita^^S 4C0S$W/ii^7i^0. 7/imJ^±{^4 

oTt). ^(7)»«itai5>8 4 7)^p.^±-r§tfc3t^tcotb 

1-)bm^. 2-0. 3 mTi^^^^r^m^om;':!^ 

(^rHi{c>:^ < n^/ct- r ^ ^^^TJTggi: 4 ^9 . nmmm 

IJ^P>^LfiJ:9{-. 0 7 b(;iJ;^/>^-^(^i5: 

ftlffiiggfS^l O4;0^f5^^-r5m*;cO;k:^^;^^ 14;^ 
\ 0 7 atci:5/^^-:/o«SW^;^iga^:»i 0 4;^^ib 
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7 /i mi^.±{c/£ort.. me (e) {Cfr^i-UMM I 0 
10 0 5 6] '^tr. 2ffifbt-)):£lH]l£S5 2 a (C4b^V^X. 

fgTh 4l^J:o-C2fifbff-^{C^^1-^o 2fIfm^[El 
5 2 a CCDirVf-5 5 1 a CO#Iij^ 

oT 2ffifb(t-^-{^'^i:^t'5o 2imm'^\Bims 5 2 b 

:J3V^r^^. CCDirVf-5 5 1 bcD^HS^O^b^ibtl'S 

^i^^mi-^o mmmm\Bi^5 7\c^\^^x. 2mim 

^*lHjl^5 2a, 5 2 b, 5 5 2 a ^XXI 5 8 2 h-f)^b(D 

4-:>mmm-/j<Dmt:t^^t\^^'ox. o. 2-0. 

0. 2-0. 3U):s±xoyi^yhm^{^^^^xmmm% 
'7^8 4 ttmL'tzmmi^-J-i " i" ^m^:it-f)^x^^o 
^cmmn. iki 2 (ci i 0 b xyi^i^x 0 ^cmm^^^'x} 
s 4\:in\^x\m-)vm^hm:)mm (a) 

X\t ] 0 6 a . iJ4 (a) J^:JoV^Xfi 1 0 5 a) 

'<mmm%'7^^ 4t^b(om^i%(o^mf)K i o 9 a x^^ 

1- J:5{^o. 2-0. 3 M mflg(Df^/h^t/^^b|g^'r 
^^mi%oyMiii^nm^^^^tt^^h^f)^. i i o a x-^ 

-r^ 0 [mmmmtrj^s 4 kc^w^xup^^i^t^hmi^m 

m (1^3 (a) {^jol^rjll 0 5 a , 04 (a) iil^V^ 

mi 0 6 a) \:ix.^'0Mmmu'7y^ 4t^h(om\.%(D 

1 0 9 aX^-rJ:9{-0. 2-0. 3fIiJcD$K 

;)^^12]5{;l:^B^/^1:f;^0j!L/ci;9^^:. ^^^--ff.i^ l 0 7 btc 

x.^y^^-yoy^mmm.W:^i 0 4f}^h^^'r^miit 

itSB^ 1 0 4 ?^^5^^-r6m*;C0;^^ ^(D^X^ 1 / 

2- l/4(C/j;^^^^rfo5c KIJ^. tmmmi^^5 7{C 

^ l;^X/J-j^«^a:l^^/'cfet^^ 2 fifbr^filT h 4 ('i. 

4 o [^.T^L )t ,f ') ^1) . /J^ ^ V ^ f^-^L^t^/^ J: 
^; ^:^^^t;i^^tJ:v^^Z)t\ 116 (b) - (e) (CTni^j: 

[ 0 0 5 7 ] t /-c. 4 o(7^f4.*.nsilf^6';jy^;(7;& 

:t ^ ^ tL^^ tlM /£ ^ ^ <t L r {1*^ (D mi± ^ 

^:Ltmx^'6fz^. mM^'^4^(Dmi^mm\z^^'^^ 



c xyfM^ y 4 4 4 4 1 *7c (K^S^^ii* 
ffiO o:>-h(r>mm^-'^^z.hh\^XWm^'i^^Si-^fz.t^. ^ 

^fc. rrXf^. Sr^^y^^'/L'^^^ 4 1 . 4 4 4^jii§^. 

m<Jit(D'K^^tmm^\M\^^^x-k^<m\L^^z.h 

[0 0 5 8] 'Jmm\^^>^{^<o%mmm\'^'^^^ 
xm2'^^m^xwm'^o m2 ^\z.7r^-fmm^. 
^y.^m(D^^mm't^&mumitm:X^<^- 

^mxh^^o m2 sic^-rmm^^^^x. wm^^^m 
6(DmmM {^<^-ys 0(DmM) ^^^(Dmifm^M^s 
tm^^n^me(Dmmim^b(Dmi7mm7(^2' 

^7)^6 5 2 0 n m--3 6 0 n m J: t9 J.O 

1 2 8 i: ^m^t^ 2 ^f^;^^ b . 7 9 ±\mmmm 

5(15^8 2, 8 4:^oj:t>^ii:*5g|?5>8 1 c^^>;/v^^^-f 
^ - y 8 0 ^ JFM Lfilig<$$>rf 6 LT<3fe2ffi^ 

_hco[HiSr7t) ^^^0iNA(Dn^i-yy:4i(Dm^X^'t 
^LT. iS-S5^gSffl:7'y Xi.4 2{c:j:oT. I^WRiJ 

:^^b(om^mm i o e a 

4^5o -;^mi(^7^^{^*5V>T:7-lj:n^^g|®|c^g^ 

^fc^rHi7^/^^4 4(c^^. mjfmmi oe at^j:^ 

\cnLXM.fk:^\^^\^\^'tzmBU'^) si-^^bm^-r^ 
mn.^ mm^) ^m^^t^x. ^my^/^^4 4^m 

0(D^yi^K^n^wmmu6^s2, 8 4:^>b(Dm^ 

^tir. CCDirvf-5 ico#il^{wJ;orS:*$tiX 

m^tmh'ki^o ^(oiM-^. ccDi?v1^5 1 

;i)^btill7 (b) \z.7i^'tm^m^b^^z,t\^f^^o to 
7 4 4 4 (c J: n . 10 8 

^i:A^•f^^^f^v^/t^i[|Sg^5^^) 8 i;o>p.^±-r5Mst7t 
m^%) f)^mit^fix. ^r«iy'^/i^^4 4 4^iffii§L 

fcttSt^Tt ({»/KIJ-i^7 0 7)^ibc^m*;^^^^">8 Oc^ 
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i'^^-tmhti^^o :i</M'^. ccDir:/+j-5 5 1 co#[l 

m-h\m7 (c) {C7j^iit^;5^t#fbn5c^ic;:^5o 
[0 0 5 9] ^Lx. 2fii:fb*'j;£[HigS5 2^c*5v^-c. c 

CDiry->^5 1 (D^mm^bnh^^m^l^nLX . 13: 
AE.$ti/tfrflfiTh 5t::J;oT2fifWI^-(c^^jfti-5o 2 
teft:^il/t*0ill/-^5 5 2 ^::^^v^xt^. CCD-try-i^ 5 5 i co 
6# b ti^ m'^{:i->ct UT . f^^ $ ti7t WilT h 
6 (c j; o X 2 ffifWS i^gcmi'- ^ o to J: 9 2 fti Lt^i 

AtP^if^ 5 5 2 /j^^^^^:^^^ 2 (itfwt-^-(^^;^x\ mmm 

coJlHlHii. /^-^->'ff](/:>SWKi|/')^^^4^Jf^^^^ 1. 0 8^1^ 
W±t^^m:^jo^±^h^mJvmi^Um^uyX4 1 {CIA 

^X'h-yxh. ±tso. 2-0. 7nmm^(Dmtmm^ 

^^coxfc^, ^:iX% 112 3(C7r:-r.fc 2imm 

^©1^5 5 2;i^^#^tl5 2f[|fWt^^>^no/^^L^[Hl 
b. 2 {mm'J^m^^5 5 2;^^??#^H5 2fgfWf^X 

/^^-v-s o±^;l^r£t■^^gt/^ll%^^^^ffix§7'c^ 

aEIb]E^5 2:|oJ:t>\5 5 2 bfl^ 2 0(7)i&S 

i^t}(/m{mmm^n^t^^zt{^<^^x. "o" 4^6ft 

LX^^^-y-S 0±{C#^-r5 0. 2-0. 3/im 

?M t X0fSS/h:l#;(^ov > X if igffi xm^it 5 ^ ;6^X 

fj/j^6 6'.:)f4*l!si^l 1 0 8 (^J: ^;/^^-y 8 oco|»tSia 
^iS^^S 2. 8 4;0^blg^J^:i^^im7t{-J:oX2{[i:fM>£ 
2^XX^b 5 2C0&^;^-b?t-bn5ffi^lt. 117 
(b) ^oX'C^ (c) {:^^-rj:9{^f^>7*{c "1" 4^5ff 

x^^. ^tcmmau^honijmm i o e a trj: ^^^^ 

oX2fiifCTjA£lHlK5 2 75^^#^^6flv^f^ "1" tt^ 

MmiMf)^b(^m-JMm I 0 8{cJ:t9^>"^-V8 oil 

m^bm±-t^miytit^^< 2m{m'&\B\m5 2;o>?># 
6ti5fs-^ii '*o" tfj^'o. 2^(Dmmii!itj(Dmmm 
^5Fp^<^5^<^;^^x^-f. /^^-^s o±{c^aE-r^m 

/h^t/ 1 LXl^ffll^S C ^ ^^^X^ 5o ftil^a^5>i-oV ^x 
f^, CCD-tVi^Sl, 5 5 1 {cj:oXS^$tiJfev^r 
2Miffl^[BlS§5 2^oj:U?5 5 2CD#^?i^tb# 

^n-sm-^ti. "0" 4^5{t•t^4^'^)^ 2 OCT) 

o(Dwmmmn^'j^s2^ 8 4 tmi^i^-^^n^^tT^^x 



(cffffi-ra^^ti^cT^^PfitciiLxfi. ^mm^^b(Dmjj 

mm 10 6a ^^J:5t^:St*i:^ ^KTO±Xii^tv^rtE 

'^^'r^^:h\^^^b(Dmmim^b (dp^u mmios\cx^m 
z. t fi^x^ bo ^^DI;?.Illlcov^x^l[^ 7 ^m^^xmm l 
[0 0 6 0] ^:i±mn Lfz:^?tmi^%^mm(Dmmit. 

y<i^-y8 0(DWmm^^W^s 4(d:^\^^^-o'' . 90" 
(7}2'Jv\t^(D^M^^&'^LtctK Wmm^S^'^(o:)jm^^^ 

S*5<to^fifettl^^t^-^LX^(t^i^^^®;5^'ib5o tfc. W 
{^ru^mo^m^e 1^ 5 5 1 ^;::^ol/^x. |^/Ml«fec7) 
t^m- w:£^iiS¥fexfTo/'c#'§^. i^Tt^cfc^^^fii 

^;0^^T5o »1^^^*^6±Xt/^J^ai^5 1.551 
(Diil^Tf^?^^ 2 X 2 M mXm^M^(^^ni • fJJS^ff o 

;^ci^-^icov>x!s^0.^-t5^. gi2 4tc^-rrt<. 
^mmm {2^^b4m) (Dmrnmi^i^tz^'^-^xmi^^ 
ti^^wx^^. 'm'^^^f)^b<Dmn.^hmw:(Dmm{^'^ 
®:Lxt^i/\ ^W:tLxi^(Dmm(Dii^ihmt}\ti/ 

mmxi/smm \c'^x{&tlxl^\^\ 

(/MtLmmmt^(^^}^^^^^b^^m!Pxh k> . n]^(D^^ 
xmt^^o ^(^m^. f5]-K<^s^^tixt>i$4r^ 

2 5 (r^-r r ^ < . w<^mm^m-^\^ \xi ^ m\mA^ 

LXtTV\ CCDirVf-5 1. 5 5 1 t?:)^^ (^:ioV^X# 
bklh^mM<^Wr&'t^o 4 oco 1 X 1 mmM(DW\^\^ 
t}^. 4mW)WW'W^ll^. 1 2 4CO&^lC*3V^Xl: 

%m^MnLx. 2X2 11 mmm^cx^iki^i^tj^y I 

a.U-h't^o Ztl^l ^m-fomMLX^i^ ([12 5 
^JXa. b, c, d) . ilAfS (114'Xa) ^2X2;/ 

m in { c: J; ^ ft^ ai ;^ ^ L x«[/Jn^ ti oy^mn-^^no 

Xo\CLfc. ^(D^0\C4mWMWm^l 1 4. 124 

xj^ais^t^ 8 0 %u±.^m^x^ 

[ 0 0 6 1 ] D 2 6 fl. 4 m^MWm^ 114, 124 
lE]&Sll4, 124^1. CCDirV-thS 1 , 551^U 

XI ^m\-m^hLtzm'^(Dmm^5 1 2iiiig^-<, -^ssc 

2 5 0 2 ^^^^tl-etl)]']-^ {cm-Jo (-|I^M4) 1 ^ 

7i:Mti^^^^x#i^Lfcs-^^.T:-ro 4mmMn\B}^i 

14. 12 4tO#^|^, 2 5 6®-^^' h U-v^;=^^ 2 5 0 
1 t llk'yy V y'y^^ 2 5 0 5 <t;^?PS^2 5 0 5-2 
5 0 8^cJ:^^)ffi/J^U/-cl^a^i^ (l/im) ro4irf^{Ci/ 
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^^56. m--!^-m>h(D^miU2 5 1 4 t LXtatlt^ 
+^liS(t-^-{::(t. (i)-^7tigf^^^<^tilll5 1, 55 1 

(7)#il^r<t(DiiiSit#'t^j£C0{^*f:,O^ (±15%^^) R 

r/ ( 2 ) s^, jmom^i^^ {-Eis -f 5 iis ^^ y ( v- :c - 

(!IIS(C>51^ ) 1 1 l^jl^/^r. CCD^ry-^^5 
I . 5 5 I iD^^f)^h'i%bt\^^^±Jt{l)t{2)^^hjfz 
'y:s,--f^:y'/ (112 8 (a) (C^l^ ) ^M^U. r 
om-'^'r--^ <J^m^^^'(^% L7tv':^-r> y^^lifilEx- 

(1KI2 8 (b) (c^-fo ) ^f^^si-^^o 'mmm^^^ 

lET^'-^t^J: ^ CCDir^'-f^S 1 , 5 5 1 cD#^;6^b# 

-t-, 7=V V^CO;^^^^^-^^ (112 8 (c) \Z. 

/T-r. ) ffilE^fT9c tl*f^*^l 1 lf5> III8{OT^1-|^ 
^'Av—'Jl 2±{Ctt^^5VM^. fj^^;^^"V>l 2 00 

>Et*ti6 w^cx.rM»-^i 2{citi^ti^ti^t>^tg-e 
[0 0 6 2 ] wmm^: 1 1 1 f^. mm^^mx\ ±5- 

/u ^ ^ :> ^> .X y ^ L'Ca«±{c:iicK L fz h 

mnmp^ i 1 l_ho^^5^^yJ^[li]a^^l^l x 1 fimicn 

LX-m- {am r.-'t^DZ.t itmi^M {^f ^MtX:" & ^ o ^ c 
-C\ (/c^x.lfiooo 

^^p:s^/J^[l[lI!ll h oymvjt ^ W 6 "1 . 

4^¥J-^}f[t (7ti:;tl:j; 1 0 0 omomMLT'—^ ^ 1 0 0 
0 t:t-|jo/!:^ot/^) 'C1±. ^(OM/5iVJ>^<4^i9i-f^T. 'Si 

w\^^m^»m Lm^oM'ryo) i (^ijx.fii o o o m<Dm 

Hlj6Qv':n-7=V>:/' (a) ^I/ffllE^ (c) ^imi^^ 

t . MliEmat 5 0 5 



^t^^t^^X^^o 

[0 0 6 3] HI 2 9 iC?^, v-^-xV V^^ffiiE[E]£§ 1 1 
3, 1 2 3cOAf^^iJcO:/p ^;/^|II^^-ro i/^-T^V:^ 
i^'ffiIE|HlS& 113, 123 C0#^ , CCD±y^5 
1, 5 5 l(7)#^;0^6(^1^^ttiffi^A/D^^ (wwT-fl 
2 5 ePWii, 8 b i t) Z(DA/D^i^Lti{g3 2 
1 2;0^?>CCDir>i^ (~^^:7^^i^&S-^) (^B^ffisSSP^ 

(om^. ^mmz*t{mm^^3 2 0 5{cx^Mm^n 
5^^y 3 2 0 6;5^(b(;o7='-^{^J:or^^-f ^iS^iHi 
i^3 2 0 9 t. i/a.-rV>'^fflIEf^*^. ^M^r^ 
{Cf^ffl[HlI^3 2 0 5iCj:t9$iJ®l$tl5 7«^y 3 2 0 7;^^ 

^(Z)x-^f^j:or^^i-5«»lHisS3 2 1 0^, cc 
D-tyf-(7:)|^aiftl^A/D^m (crrii2 5 epgii. 

8 b i t) L/cfiS3 2 1 2(D2in<^:>h i t (CCX*J± 
1 6 b i t) d/^ofcf^mS^t^^^Db i (- - 

X\ts b i t) fcj^t-ft'fS b i tai;^[Hlgg3 2 1 1 c!r;0^ 

m^^-^xmiE^nomxh^f)^. A/D^^m^n- 
^ mii^im^^n^xhmmo^^tmhh^o 
'^^&\x.i^i X 1 n m<Dm^mtLxn^x^^^m^. i 

m/ 1 /i m) = 2 5 fflgiScoii^ic'ej^tti ^ tb5 C ^ IC 

L;^^Lrco;^ffiT'ft. V :7 h ^ a:rW/i:M^^^^^il<^-r 
^/c^6. 1^aifS^;^^I^Sfcc»±J'g't-^«{-#^^J:H^r«1 (FJ 

'A.\m^{t^ \ 0 0 oer^tji o5» ^surrfc/^^?^ 

[0 0 6 4] -e^l-e. y^n -/^^iSlElff^S 8. 5 5 8 
#^{^:}oV^T. ^1^^m^^liSt-ii^(50T^^^m^iffi 
ffl (fij;m'3 2 X 3 2 Mm) CO^ n ^/ 1^- 

m§j^^v^i^-\ii^^/^mxh^^^. h'^:^ritr^m 

^g(7)x/U"y^-/ h^:;k:iH mwdm^ i 0 0 otl(7)^ 
-g-. tt:r*2/3:i^T) {^f^±-r5C(t;0^-c^5o nso 

(Ct±>^t3 .;/^^^[H]gS5 8, 5 5 8(?):i.ft:fi|0Oy^n 
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[0 0 6 5 1 -7 :v^4 2 0 1 CKtC P U 5 At^^M^^^' 

/J^ ^ V ^ i6 . M ^ ^ 4» -C'fl- 5 *ij ^ t -r ^ fflm 

^^l^^(^*ljyef±7 :y^4 2 0 \ (O^mhl^i ^ ^ A 2 2 
ic7)f^^i:^i:tK^4 2 2 1 -CitK-r^r ir{^j:i9^Tt) 
7:y^4 2 0 2[C:f5, m^Amt%(Om^y vf- A 

'ii^xh^^oli'^r^hh.^^m^c p ucii: ^^^^ti^o 

fJ:i.^^m ^ii. -7 :y f- 4 2 0 2 (7:)1^^{E <b Itg^^fs 4 2 1 2 
{•c^^xmk'^^\^. yy^A 2 0 2 c?^^;£fil^±c7)J§ 
iK%m'c^A%^'l\^. :fj^y^/ A 2 2 2 X'im^n 
6. y^yr-A 2 0 SdH. t^.'i'i^ft^t^flt?)^^ ^ 4 2 

sm^w. ^ -y^4 2 0 3am'Mmtmm4 2 1 sjc 

J:orj:bK'*^^X. ^>>'^4 2 0 3 (^gJ:^mi:co*l'g^. 

^wr^jtm-i^^^-h. fj^>^/ A 2 2 3-c-ifS:^ti^o 

[0 0 6 6] yy^A2 0A[Z.\%^ ^^^^^(Dmt^y 

^y^A 2 0 Ai^Ai^xh^m-^i::. <tm^fs-^;^>/hMfe/^^ 

-^c ^^feiil^ft-^-fis ^:y^4 2 0 4£OiS^fitti:l:eS^4 
2 1 4iC^o-Ctt:^$^>. ^ :yf^4 2 0 4(7)^^{£i^_t 
coi^^. /h^il^j^t^J^^n. ;^^'^/^4 2 2 4-e|+f:$ 

^j±.omif-xn. ±mm. ^mmm-n^v^ a 

2 2 3 t^bM^J^:^J^y^ A 2 2 A{z.hMW.LXnV^^ 

ti^. tfz. ^m^n. A-mmti^y^ A22 A\ci, 

ffi ;^ f il /J ^ ^ 1^- fit ^ ^ K ^ 7t CO -c ;fo 6 o r t?) 
xJTTfca?^^ lt»f5l5^^2 4^(;iIiJttT. 

</ ^IL^] [p] iO l-e, ;^ ffi ^ c^ ^ t ^ /t ft Ui ;/j f ^ r 
•hX'^-^. 
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4232. 4233. 4234, ^^Xli/y VV-J:^^ 
4 2 4 2. 4 2 4 3. 4 2 4 4 "Cfo^o W'y^^ 

o-iaoii^-S) -c^i^>bn. ^(D^n^t^. ccdtu 
t^\%mw^xh^(ox\ 256/16 = 16^ 

(Dmx\'tl 6^kiyy h yiyy^i^^^^^^bnX\^^^o 

mxit. iyy hyi^:^^(D$!kmK le^kxh^. 
Aim(0^ 0 {::ccDr u><tDjiii^ic^:/n y^^^ay i 

OMM^^tm^ALXh^Oo fit. (CCDT WCT)®^ 

(5. (CCDTWcT^ll^'SS:) / {y^x2y^^m(^-'m 

[0 0 6 8] ^y^ A 2 2 2 o:>nm±. 1 rT'^i^^ 

'7 1322 (roWTiii etli^) St^^yr (ifo y 

-tr:yh) ^ yr{f'^tttttti^c7^Y:^-f^tDlM^ 

fetcffl ^tie ^ n >^ ^ 1 6 ic J: ^ 

^y r^ti^SfifT^imffi (Y:fe-r^ 1 ea^^otm 

fg) fi. im^A 2 3 2tCi:oT^M1^ffil 6p^i/7 h 

y^yy^^ A 2 4 2com^i^^i-ffi:^J$tL7'di^;(jp^^tLr 

-km^m 1 64^v/:7 h Ui;;^:^^ 4 2 4 2<DXtim^Xt) 

^H^o r 1 eg^i/^ 4 2 4 2 

v?:^ ^ 4 2 4 2 (D(^^^S^t. l^ai^C* Y:fe-ft^l(D 1 muuK 

^^co-C. *SmS-Y^t^c7)l 6iij^S{ci|^^^:7 h$ 

COfJ#. CCDTI^^fi. ipi^x;^fnj{^^ibLXv^^o 
T\ v^:7 h yi>y.^ 4 2 4 2F^^{rti:. ^jn^^4 2 3 2 
lc:J:oTY;^f^i 6 il^5)<^^UiASi^i@m;0^^0^^ti 
>c^fe/ffli elj^v-^ vviyy^^ A 2 4 2cof^^^^. 
X :fe-r^o 1 a^^ftSi::*;^ ^ ti^ ^ v ^ --^(o/^/^y^ 
^1 6^j^LX^#^ti5m^i-j:«9^yr$ti5o in 
^. x:)i\^(Di &mM%\^P ^Jr^fih. t^^oT. ^y 
T^n^EmJ^^HtJil 1 ^fk^yy V wJy^^ A 2 4 2 
(cft 1 eiliigx 1 6jlPg^c^^ffi;^l^^(75flSiS&:;^^^;i!b 
^-cv^^o »ic^^ofl§^^9;^#v^r ^^tt^^ 

4 2 1 5-C'^JaE*L. ^-^^7^^y^^f^*tZ)fim*5J:t>V^=f 

y^mM^^t^-r^o mu. iti6^^4 2 1 5iit^t--< 

^<^ai#^-fei(Iilfcft. /h. (7>l^*co<Iili5c<7)-t--^r 

>^^^T'V^6 (lifjai) A-^^(D^^m%^Xh^. ^^X 
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ei^covy' h 4 2 4 5 ^ffiv^-cv^^.'^-e<^aif[§ 

mommtmmxh^o fit, rcoa^^>r^ji. g^^^s 

1, 4 2 0 2, 4 2 0 3:fc*i;t>V;'^Vi$^4 2 2 2. 4 2 
2 3. 4 2 2 4(Zt^;tT. Y fj\m ^m^^W^^m^ 
imi'^ y 2 0 5 )}\\mi}4 2 3 2. 4 2 3 

3, 4 2 3 4\Ci^x.Xi:m^'^A 2 1 l^tVf^V^J ^ A 

0. 3 m:=fcT■0O^a/J^M^I^;^l^ffSL^=?\/^r ^;ii^?fSl^^^n 

XII) -K^fgX^')^. (Mi:Xff:-^-^"/u KX© (cy^-K 
[0 0 7 0] 

X. i&¥c^^LS \ Mmm\U^Wr>X^^nyir-^^-. 

x^mi-^^ ^ t'/)^x^ Mm^^mm^mi'^o ^fc. * 

(Dm%'^.n^m±\^HmLfcO. 2-0. 

f^x^yi^{c.o, 2 fimUM^X(^Wmmm^'A^'^ir 

[0 0 7 1 ] ttz. :^mj^\C^n\^^ ]I1^(DL S I MM 



-y^^m±^^xm^ytm^±{cmytLxmm&± ^ 

Lx. ^mt^-mm^M^p^^^xmmi-'^zt^^-xi^ 
^^-trnxh^o 

^Wt'm^^O. 3 4 /iin*5j:U?0. 2 5 mCO^^P^i^ 

t\c^^-'X^i^mmi^^^w^u^^(o\n:h^7r^i'mxh 

"bo 

x\ ( a ) \tmmmmwj^ i o 2 1 
0 1 {^^Lxs:v^^-a2^-f 5m 1 ^^v^m2(DnJimm 

10 5a. 106a ^l-^t^l^^l^-riFM, ( b ) 

^fr^tm. (c) tim2(^#4;^RS,Pj^i 0 6 afCiloXtt 
b ti 5 m <0 m :/] ^ ^ -t -T? 5 o 

x\ ( a ) [if^aiti5iiiff5^ 1 0 3 ^ J: i^m^mm^'?' 1 

0 1 i^>p^•LT]§:v^{::E3S1-5^l*5J:U^m2 0^4*•fflP>^ 

105a, 1 0 6 a^1-*54^®^^i-¥®IIl. ( b ) 

m 1 t;o#4;^Rap;! 1 o 5 a j:or#^h.5tS:SL)toffl;fj 
^^-fil. (c) f^l|2<o#4:*rE!ap^ 1 0 6 a {::i:o-C# 

bn6mi-yt(Dt[!^ti^^^'mxh^o 

-c*. ( a ) nmmmm'j^ i o 4 *5 j: xim^mmm^ i 

0 1 {ZMLX'K^HcMl^i-^mJjWm 10 7a, 107 

b^i-5«csi^^t¥ffiiii. (b) {mummioi^ 
ic^oxnbn^mmomtj^^^irm. (c) ji#4* 
mm 1 0 7 b a \z^^xnhti^m^i^(Diht}^^i^ 
m. (d) itni^MJ^mm 1 0 7 a . io7bt;ij:ox 

[me] *^i3i1f:^'^5 4^fiS]f4;^Ha5f^(^f^^ii;«^ai,^g 

^WM^TT^-rmX. (a) ft«^^11liggf55)^ 1 0 2:^6J;U? 

m^tmn^' 1 0 1 tc^ LT 4 -oa^^m^bom i ^^#4 

:Jjmm 105a, 105b iSjiXf^ 2 (DiA:^'mm l O 6 

a, 1 Q 6 b^^^vtm^^-r^mm. (b) nmi(D 
miumm i o s a {cxr>xnbH^m^yt(Dii!if}^^^ir 

m. (c) ttm2cOf4::^!lSj^l 0 6 a tC^oT#bn6 
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0 5 h{zx^xm'bn^mi%<Dn\t)^^^irm. (e) 

^tLr^^T^^^/f^^^^ibiT^f^^ffiflJ^ 10 6a ^SmfliJ;i)>b 
omi^^j:mMm 1 0 S c: J:5#teWi&lifP<*fflcoS* 
J^.m^^i-a-c% (a) tiMISaiSl^^i 0 2:joi:t/{sa 

1 0 1 {:inLxmmim'bof4Jjmm 1 0 e 

m. (b) ^«iftJ;0^6^o^4.^Bas^i 0 6 a{^J:o-C# 

m v 3] -j^%m\^%^n^'mm\z.^->x^<^ 

c c D±y^{cmdii^x§:^^ti^mn.^(D^'^m^mm 
[HI 4] :^wmc%^^i^:^mmK^oxuymm^h 
mxh^o 

[dial -^wM^mMAJjimmcx^xmA-mm-^b 

imi^] -^wM^^^^6n%i-'y:^^^^^'X(DNA(D^ 
m^-^^tfzmxh^:>., 

m^mPM d {CM Lxij^Lfzmxh^^o 
imi s] y<'y->^{:i^s^^^jnfM^<'^-y^^Ltzmx 

[Ill 9 1 -^3mm^^^^y-'j^mm\^±\^&i^m^i 

7ti^lh'^mFr^t(^mvi}tU^^<i-'mxh^o 

r^^j—r-^m^^trnxh^^, 
^jcomxh^o 

[1112 2] 4^3m'^:^^^6m-xfm^mw:(oim^Mm(o 



im2 3] ^mm\^^^^m^^m^^^^m(^mciiL<Dm 
m(Dmm^7rs^mfi%mxh^. 
[112 4] AW\mMW-^mt:nt>i^ic2x2 ummmx 

[1112 51 if^3m\m^4mmmnmi\^^^^xno 4 
mmMW-mm^^x-^xi x i umm^^x^^^omi^^n 
^fzm^^mM't^tz^<omxh^o 

[m 2 6 1 :^mm\^i^^^ 4 mmi}m^mm^(^M.i^mn 

im27] v'a:-7=V:/^(;:j:^^/h^t/mi±l--^oj^# 

[m2s] -j^wmc^^^iy:^'~y'^y^(^WM^^-Lrz 

mx\ (a) i'iv':i:—7V>'^ffllEB*c:D|^ffiai;^^^-r 
il, (b) Jii-:..— rV^^^MlET^^-i^^^^Lfc*^^ 

(c) flV'::c--xV>^ffljIF/#(^t^tiiai^^ 

f4;^BPi^?t. 21. 2 r . 201. 31. 3 0 1 ••• 

4--<tlil7t^^t. 6-S)^S>M-gi4^ (S 

ffi) , 1 0"- z ;^x--v^. 1 1 "-x i/, 1 

2-yXT'"i^. 1 4'-m.^.{mmi^^<^mm^^. 

4 l-^tlU>X. 4 2-^g5>l8il>^yXi.. 4 
a-^^-zl^KUVX, 4 5. 4 5 S'-^^fel^V-X, 
4 4. 4 4 4--^PHl7^yW^, 

4 6. 4 4 6 -"^^--7 5: ^ 4 7 a. 4 7b-"iS:^ 
^T^m^y^/^^. 4 4 7 a. 4 4 7 b-i£S^^giffl:7 
^-z^^. 51. 51a. 51b -m 1 (C C 
D^y-^) . 551. 551a. 551 b---M2(;>t^ 
[ii^ (CCDir>'-ih) . 1 1 3. 1 1 3 a . 1 1 3 
b. 1 2 3. 1 2 3 a, 1 2 3 b •••v':^"-xW^'fflIE 
[Hiss. 114. 114a. 114b. 12 4. 124 

a. 1 2 4 b"-4M^^nllH]S&. 5 2 . 5 2 a. 5 2 

b. 552. 5 52a. 5 5 2 b ••• 2 ffifb^'J^lHlSg. 

5 7-"mMmM\t^. 58. 58a. 58b. 558. 
5 5 8 a. 5 5 8 h'-y^ri ^y^^MWi. 5 4 ••-^-t' 

^mfm^. 7 0 --m-^^. 7 9 -sffi. s 0 

-v^^-V (iHl^/^^-y) . 8 l-'-it^a^^^. 8 

2 -«5:^[Dffliias^> f-gi5) 8 4 -Witi^igas^y 
(»/j^^fiiai5» . 10 1 -mmm- m^i-^m . 
102. 1 0 s-wmmm^/ji- (m^mtw^) . 

105 a. 1 0 5 b---a?l(?^#4:^l^(^JL 106 a. 1 
0 6 h-1^2<DU^mM. 1 0 8"'MMiM:^^h(DM:^ 
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